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Clarke Institute of Psychiatry, Toronto, Ontario, Canada Eysenck in a 1964 article and Petrie in a 1967 article offered theories relating perceptual characteristics to personality traits, primarily extraversion. Petrie believes that perceptual reactance, the degree to which a given individual over or underresponds to external stimuli, is fairly stable within individuals. Eysenck offered a parallel concept, the excitation/inhibition ratio, to explain perceptual reactance itself. This study initially attempted to measure the effects of the stimulant drug d-amphetamine on perceptual reactance and some of the factors presumably determined by it. Results were negative. It was noted further that there is considerable doubt as to the validity of perceptual reactance as a predictor.
The term perceptual reactance as used by Petrie (1967) refers to the amount with which a given individual tends to enlarge upon or reduce the apparent magnitude of incoming stimuli. For example, she says that the size of a block of wood held in the hand of a blindfolded person does not seem to remain the same to him, but gradually changes. "Augmenters" tend, in their perception, to enlarge on the object. "Reducers" tend to perceive it as smaller than it is. Given individuals tend to be very consistent in the degree to which they augment or reduce their perception of the size of objects. The range from augmenter to reducer supposedly represents an approximately normal distribution. Petrie believes that by measuring perceptual reactance using a subject's estimates of the apparent size of wooden blocks she can predict numerous other characteristics of that person. The relatively overreactive augmenter will be socially introverted (as he needs less stimulation of any kind), have a lower pain tolerance, become bored less readily, and so on. Numerous studies providing evidence that perceptual reactance is a stable perceptual characteristic are summarized in Petrie's book.
A parallel theory developed by Eysenck has been described in detail in his book Crime and Personality (1964) . He related pain tolerance to the personality dimension extraversion/ 1 This study is part of a doctoral thesis done at the University of Windsor, Windsor, Ontario, Canada. The author wishes to thank his committee chairman, Neil Holland, and the other members of the committee.
'Requests for reprints should be sent to Angus McDonald, Clarke Institute of Psychiatry, 250 College Street, Toronto, Ontario, Canada. introversion, and summarized evidence that this dimension is a function of the theoretical constructs "inhibition" and "excitation." Excitation, he says, is a process within the central nervous system that facilitates ongoing perceptual, cognitive, and motor activities. Inhibition, conversely, is a process inhibiting such activities. The perceptual component of inhibition would be reflected in a higher pain tolerance when the inhibitory rather than the excitatory mechanism is dominant, as the same objective amount of pain would be perceived as less. Eysenck believes that each person has a characteristic excitation/inhibition ratio, and that this determines not only pain sensitivity but a variety of other characteristics including extraversion. Numerous supporting studies for these hypothesized relationships exist, for example, Eysenck (1963) , as well as contradictory ones such as Rechstshaffen and Bookbinder (1960) and Norcross, Lipman, and Spitz (1961) .
Clearly the works of Eysenck and Petrie overlap considerably, although they seldom mention each other except in passing. But whether one uses the more theoretical constructs of Eysenck or the more pragmatic approach of Petrie, both theories imply that different drugs would produce different effects on several personality and perceptual measures. Petrie summarized evidence in her own work that both alcohol and aspirin cause a marked decrease in the estimation of apparent size of wooden blocks. She also suggested that alcoholics drink because they are augmenters who augment to an uncomfortable degree, and that they drink to change this perceptual style to a more comfortable one. While Petrie made 87 no straightforward prediction about amphetamine-like drugs, Eysenck did. He predicted that they should facilitate augmentation and thereby increase introvertedness. D-amphetamine is a "stimulant" drug which increases the level of "arousal." Granting the ambiguity of both of these terms, it seems unequivocal that this drug generally increases alertness and level of activation. Most users experience mild euphoria, but variations in response are broad. An early study of mood effects concluded that "individual differences in affective response to the drug are profound [Turner & Carl, 1939, p. 481 ]" and recommended further study along ideographic lines. Eysenck (1964) suggested that all stimulant drugs produce an increase in the excitatory mechanism within the central nervous system. Petrie implied a corresponding augmenting effect, although she is less definite about this. Both believe that augmentation should modify personality in the direction of introversion.
This study was designed to test the effect of d-amphetamine on 4 related measures. First, if d-amphetamine increases the augmenting tendency, then it should increase perceptual reactance as measured by Petrie's block test. Second, if augmentation does occur from the drug, this should decrease the voice volume with which subjects read a list of numbers, as in their own perception the same objective loudness would now seem greater. Third, if excitation does occur from the drug, the number of involuntary pauses during finger tapping should decrease (Spielman, 1964) , due to slower buildup of reactive inhibition. Fourth, a change in either augmentation or excitation from the drug should produce changes in the Eysenck Personality Inventory, a measure of extraversion.
METHOD Subjects
Subjects were 36 male volunteers enrolled in either first or second year psychology courses at the University of Windsor. The age range was 21-34. All were asked to refrain from using alcohol or other drugs for at least 24 hours prior to testing. They were also asked to consume no cola drinks, tea, coffee, or other sources of caffeine.
Apparatus
Perceptual reactance was measured by Petrie's block test. Only one stimulating and measuring block was used, as she indicated in her book that this was an acceptable short form of the test when used with normal adults, to obtain an approximation of perceptual reactance. The equipment consisted of a l|-inch measuring block, a 2f-inch stimulating block, a stand to be used for both of these blocks, a tapered block on which to make size estimations, and a blindfold. This apparatus is illustrated and described in detail in Petrie (1967) . Voice amplitude was recorded with an Offner dynograph which made a continuous recording on graph paper representing voice volume. It was calibrated by using a Hewlett-Packard audio signal generator (Model 250AG) which produces sound of known decibel rating. A microphone 24 inches in front of the subject conveyed his voice to a log audio coupler on the dynograph.
To measure involuntary pauses during finger tapping, subjects tapped with their index finger on a telegraph key. The key was connected to a battery which produces a small current with each tap, which in turn was recorded as a signal on graph paper by the Offner dynograph. Generally pauses were rather obvious. Where they were not, a distance of two millimeters without a signal on the paper which moved at 10 millimeters per second was defined as a pause.
To measure changes in the extraversion/ introversion dimension, two forms of the Eysenck Personality Inventory were used. This is an updated version of the Maudsley Personality Inventory, having 2 forms which allow for counterbalancing of drug and placebo conditions.
Five-milligram d-amphetamine tablets were ground up and put in opaque green capsules. Placebos were the same capsules filled with comparable amounts of lactose powder.
3 No attempt was made to balance dosage by body weight of subjects for 2 reasons: first, five milligrams is the standard clinical dose and has produced reliable experimental effects on other variables; and second, there is evidence that amphetamine response varies apart from body weight in any case.
Procedure
The study was done double-blind, counterbalanced for order of drug and placebo administration. Latency between drug ingestion and testing was 90 minutes. Testing was carried out in 4 sessions of about 2 hours length each. In the first 2 sessions, which were the pre-scribed 48 hours apart, testing was done on the block test, voice amplitude, and finger tapping. Procedures for the block test were carried out following the detailed instructions in Petrie's book, including a 45-minute waiting period before testing in which subjects could hot use their hands. During this period biographical information was obtained, including sibling data.
In the second 2 sessions, which were 24 hours apart, the Eysenck Personality Inventory was administered. Two incidental measures also were taken on all 4 test days. Pulse rate was taken by hand every 45 minutes, or 4 times during each session. Subjects also were asked to estimate the length of a minute at the end of each session.
RESULTS
There was no effect from the drug on performance on the block test. The means for the two groups, as indicated in Table 1 , were almost identical. The standard deviations were similar enough to suggest no increased variability from the drug. Similarly, there was no drug effect on either voice amplitude or the number of involuntary pauses during finger tapping. Finally, there was no drug effect on the Eysenck Personality Inventory, either on the extraversion score or on the neuroticism score which was also available. This degree of insignificance seems marked enough to suggest the possibility that the dosage of drug might not have been sufficient. However, there was a significant increase in heart rate (averaging 6 beats per minute) that was statistically significant (F = 9.79, df = 1, p < .005). The other incidental measure also proved significant. The average time estimation for a minute was 61.9 seconds in the placebo condition, and 54.4 seconds in the drug condition (/ = 1.82, p < .05).
Although there was no effect from the drug on the block test, there might still be a relationship between Eysenck Personality Inventory scores and augmentation, and this would support the theory apart from the drug. The correlation value between these two factors was -.01. Further, the correlation between performance on first testing and later retesting was -.03.
Correlations also were made between Eysenck Personality Inventory scores and involuntary pauses while tapping, as well as with both highest and lowest recorded voice volume during counting. These values were -.08, .22, and .15, respectively, none of which is sig- 
DISCUSSION
While it was clear that the drug was doing something, it had no effect on perceptual reactance as measured by the block test. One reason for this might be that block test performance in fact does not relate reliably to extraversion or Eysenck's hypothesized "inhibition." As indicated in the results, none of the correlations expected from the theory were found. Extraverts did not have more involuntary pauses while tapping, nor did their voice volume differ from introverts. There was a mild disproportion of extraverts in the sample (predictable from using volunteers), so extreme groups comparisons were made to find any suggestion of Eysenck's hypothesized relationships. These were not reported in detail in the results, as none were either significant or even suggestive. In short, none of the underlying variables which both Petrie and Eysenck believe to be true showed any validity at all for these data.
The fact that there was a marked practice effect from the first testing with the blocks to the second, combined with the complete lack of correlation between these two performances, suggests that the stability of this measure is limited at best. In addition, although both Eysenck and Petrie believe that perceptual reactance and extraversion are primarily constitutional rather than learned (although subject to some situational influences), among these subjects extraversion level was significantly different between firstborns and later borns. This seems unlikely to reflect a constitutional difference, although the possibility cannot be ruled out. Harris (1964) has pro-vided explanations for personality differences according to sibling position that in this case seem to fit the data better.
Perhaps the primary limitation of this study is the fact that only one drug level was used, and even though it affected heart rate and time sense, it might not have been sufficient to produce differences in perceived size. This is true, but the questionable validity of the underlying variables calls into question what such an effect might mean even if it were obtained, since perceptual reactance did not correlate with any of the other variables in this study. It could also be objected that since only the short form of the block test was used, better results might be obtained from the long form. However, many studies already published have obtained positive results using the short form (e.g., Mishara, Baker, & Kostin, 1972) . Better results might be obtained using the longer testing procedure, but there were not even trends to suggest as much in these data. The stability of "perceptual reactance" as a meaningful measure of perceptual style seems thus in doubt. Further study along these lines using several dose levels and the longer block test might yet yield significant results, but the outlook for this does not seem very hopeful.
